Determinants of pathogenicity in Xanthomonas campestris pv. vesicatoria are related to proteins involved in secretion in bacterial pathogens of animals.
One of the model systems investigated for studying plant bacterial pathogenesis is Xanthomonas campestris pv vesicatoria, the causal agent of bacterial spot disease of pepper and tomato. Genes necessary for both basic pathogenicity and the induction of the hypersensitive response in resistant plants (hrp genes) were previously isolated from X. c. pv. vesicatoria and characterized genetically. As a first step toward functional analysis, part of the hrp gene cluster, making up several loci, was sequenced. Here, we report the first indications of the function of hrp genes. Striking similarities to proteins from the mammalian pathogens Shigella flexneri, Yersinia enterocolitica, Y. pestis, and other bacteria were discovered. Proteins encoded by genes within the X. c. pv. vesicatoria loci hrpA, hrpB, and hrpC are similar to ATPases and to Yersinia Ysc and LcrD proteins, which are involved in secretion of Yop proteins, a particular class of essential pathogenicity factors produced by Yersinia species. This finding indicates, for the first time, that the fundamental determinants of pathogenicity may be conserved among bacterial pathogens of plants and animals. We hypothesize that hrp genes are involved in the secretion of molecules essential for the interaction of X. c. pv. vesicatoria with the plant.